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(54) Abstract Title 
Shoe sole 

(57) A shoe sole 10 comprises at least one division along the heel-toe direction which allows relative flexure 
of sole portions either side of the or each division. The sole preferably comprises four divisions resulting in 
five sole portions 41-45. The division(s) nrjay extend from the toe end of the sole to at least halfway to the front 
part of the heel 20. At least one sole portion may be divided across the heel-toe direction. A further shoe sole 
(100, Fig. 2) is disclosed which comprises spikes or studs (120, Fig. 2) which are activated from a stowed to a 
deployed position by pressure from a user's body weight. Typically, the spikes or studs are stowed when no 
weight is applied. Different spikes or studs may be deployed under different pressures. A relatively rigid bar 
(130, Fig, 2) may be positioned across the heel-toe direction in either of the soles in order to control the relative 
flexure of the adjacent sole portions and/or deployment of the spikes or studs. 
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SHQ£ 

' This invention relates to shoes, particularly to shoe soles. 

I 

I 

Shoes are made in wide variety to suit any one or more of a number of 
requirements. Shoes essentially eomprise . sole and a heel, usually integral or closely 
•eonnected, with some kind of upper, which may range from a minimalist throu^-toe 
projection to keep the sole and heel in ptoce «P to a &» upper tocluding toe cap, welt 
quarters and so ford., or even a full boot-type upper. Shoes may serve many purposes 
from purely ficilitating walking to all manner of sporting requirements. 

Shoe soles have. fundamentaUy. been more or less rigid, more or less 
flexible. Examples are relatively rigid leafter .soles of town shoes, relatively flexible 
soles of walking and games, e.g tennis, squash shoes 

Acapacity to flex,parflculariyatthe instep, sothat the toe canbebentbaek 
towards fte heel, is present in most shoes; this is most marked m shoes with dun rubber 
or plastic soles, less so in leather or thick-soled shoes aad boots and non-existent m sta 
boots, m relatively flexible shoes, a degree of twisting about die toe*eel axis is usually 
possible. 

Shoe and boot designs, whilst being imaginative for style features, and 
being functional in regard to impact^ushioning, ankle support and grip, with tread 
patterns on sole and heel and, in certain sports footwear, bars, spikes and studs, are 
based, after centuries of development, on the traditional sole and heel . platform. 



m present inventionprovides shoes, andparticularly shoes soles, tha^ 
in^provea functionality over conventional footwear facilitating better adaptation to 
different walking, working and sporting requirements. 

^o^c o cVirtP Qnle having at least one division along the 
The invention composes a shoe soie navuig ai 

heel-toe direction allowing relative Oexure of sole portions either side of said division. 

The sole may have four such divisions resulting in fivesole sections and 
permitting relative flexure between adjacent such sections. 

At least one of said relatively flexible sole portions may itself be divided 
across the heel-toe direction, indeed each of said portions may be so divided, and any 
such portion may be multiply so divided. 

Tl,e divisions in the heel-toe direction may extend ftom the toe end of the 
sole to the front part of the heel, or terminate short thereof. 

Of course. fl»<Uvbkms»iU«su.ny be connects byasole-shapcd web if 
only «. bold them toge*e, b«, which may also fonn a w«er »d dus. bnp«me^. 
barter wi* some cushiooiug. parUoularly .gain« direct contact of.be foot w«b the 
edges of the divisions. 

The provision of five s»cb sole sections oo«spo«ds. of «.»tse. to the bone 
^ of the foot and beUer adapts the sole to the mechamcs of to for 
weigh.b«ringduring.cUviti.ssuchaswa.^andrunning.parti^^^^^ 

activities. 
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The invention also comprises a shoe sole having spikes or studs which are 
activated to move from a stowed position to a deployed position in response to forces 
acting on the sole, e.g. by pressure from body weight or under impact loading. The 
arrangement may be such that, when tio weight is applied over the spike or. stud, it is 
stowed. 

The spikes or studs may be arranged in relatively flexible sole portions of 
a sole divided as described above. Different spikes or studs may be activated to be 
deployed in response to different pressures or circumstances. Actuation may be by way 
of toggle action spring means, for example, or fluid pressure arrangements, or of 
relatively compressible section's of a shoe sole shose compression is caused by body 
weight being placed over it and results in the spikes protruding from the appropriate 
section of sole. 

A shoe sole having relatively flexible section and/or spikes or studs as 
above described may also have at least one rigid or relatively rigid bar positioned across 
the heel-toe direction which controls relative flexure of adjacent sole po^ons and/or 
deployment of spikes or studs. 

This is particulariy in^rtant in the case of golfers who need to achieve 
a smooth rolling movement and transfer of body weeight when taking a shot It is 
important that weight is distributed correctly - if a shot is taken with the left foot forward, 
body weight being distributed diagonally across the foot (e.g. from the left side of the 
heel to the rri^t side of the fore-foot) then the shot may well be "sliced". Controlling the 
flexure of the shoe and dierefore exactly where wei^t may be disributed, helps achieve 
a correct shot 
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Spike or stud arrangements as above described, may also, of course, be 

I 

incorporated in a shoe heel. 

Embodiments of shoe soles and shoes according to the invention will now 
be described with reference to the accompanying drawings, in which :- 

Figure 1 shows a shoe sole having divisions along the heel-toe 
direction; and 

Figure 2 shows a shoe having a sole having deployable studs. 



As can be seen from the shoe sole -10 of Figure 1, the sole 10 comprises a 
heel 20 and mid-foot portion 30 and fore-foot portion 40 divided into S longitudinal 
sections 41-45. Each of sections 41-45 corresponds to a part of the bone structure of the 
foot and allows a "natural" flexure of the sole in a mamier similar to that achieved by the 
foot, each of the sections 4M5 being capable of flexing independently of oiie-another. 
Each of sections 41-45 is also divided across the heel-toe direction to give a number of 
sub-sections 50 which are capable of a relative degree of free movement, although being 
constrained by the overall longitudinal section 41-45 of the sole to which they belong. 
Each of logitudinal sections 41-45 is separated from its neighbours(s) by a gap of about 
3mm. Each logitudinal section 41-45 conresponds to an anatomical ray of the foot, a 
"ray" comprising the metatarsals and phalanges of a toe. 

In use, the sole is more responsive to obstacles and irregularities such as 
stones etc. and encourages weight to be distributed in the arrangement of the longitudinal 
sections 41-45. This results in a more comfortable shoe incorporating the sole, and helps 
reduce foot injury and muscular fatigue etc. induced by intense excersising. In particular, 



the sole conforms to the dynamic shape of the foot as it fulfills the contrasting fimctions 
of weight acceptance and propulsion. The sole allows a shoe to deform as the unshod 
foot does, allowing eccentric muscle function, which is inWbited by the more usual rigid 



soled shoes. 



nie shoe of Figure 2 is a golfing shoe 100 having heel-toe divided fore-foot 
sections 1 1 1-115 and deployable spikes 120, with a fore-foot semi-rigid bar section 130 
going across the heel-toe direction and having a central "roller" 131. Spikes 120 are 
deployed when body weight is over a section of sole 11-115, each section 111-115 of 
sole comprising a relatively rigid upper 150 onto which the spikes 120 are mounted and 
a slightly compressible lower 160 through which the spikes 120 protrude when the lower 
portion 1 60 is compressed and in which the spikes 120 are stowed when lower portion 
160 is not compressed. The semi-rigid bar section 130 ensures that adjacent fore-foot 
sections 1 1 1-1 1 5 move together in a limited fashion and also ensures that for example 
weight cannot be placed ina diagonal mamier across the foot when it should not be. 
When taking a shot, bar section 130 ensures that the weight of the golfer is distributed 
the sole in logittidinal sections, ensuring that a correct shot is taken. 



oven 



The invention will be further apparent fi-om the foUowing description, with 
reference to the several figures of the accompanying drawings, which show, by way of 
example only, one form of 



CLAIMS 



1. A shoe sole having at least one division dong the heel-toe direction 

allowing relative flexure of sole portions either side of iiaid division. 



2 A shoe according to claim 2, having four such divisions resulting in five 
sole section and pertnittmg relative flexure between adjacent such sections. 

3 A shoe sole accordtag to claim 1 or claim 2. in which at least one of said 
rel^ively flexible sole portions is itself divided across the heel-toe direction. 

4. Ashoesole«=cordmgtoclaim3,inwhiche.ohofsaidsoleportionsisitself 
divided across the heel-toe direction. 

5. Ashoesoleaccordmgtoclaim3orclahn4.inwhichatleastoneofthesaid 
sole portions is multiply divided across ti.e heel-toe direction. 

6 A shoe sole according to any one of eta 1 to 5. in which the division or 

^ in the heel-toe direction extend ftom the toe end of ti» sole back a. leas, 
halfway to the front part of the heel. 

, A shoe sole havmg spikes or studs which »e.ctivat«l to move noma 

stowed position to a deployed position by pressure ftom body wei^ 

Ashoesoleaccordingtoclaun^sachUtatwhennoweightisappUedover 
the spike or Studs, it is Stowed. 
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9. A shoe sole according to claim 7 or claim 8, in which spikes and/or studs 

are arranged in relatively flexible sole portions of a sole according to any one of claims 
lto8. 



10. A shoe sole according to claim 9, in which different spikes or studs are 
activated to be deployed on different pressures. 

11. A shoe sole according to any one of claims 1 to 10, in which at least one 
rigid or relatively rigid bar is positioned across the heel-toe direction which controls 
relative flexure of adjacent sole portions and/or deployment of spikes or stods. 

12. A shoe having a sole according to any one of claims 1 to 1 1. 
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